
�
Ryusei SAITO, Bungo NISHIO, Keijiro OKUOKA and Hiroki TANIKAWA 
saito.ryusei@a.mbox.nagoya-u.ac.jp 

Ũ 2�� ƷǑ� � � � ķŗ¤ĜNǗ#5�Ņǒªá_�[>HKƼčX`]T@ĽÌ>«NK­ŕƁÒƑ�
�

ǋÞ�ŧ¤å¤Ʒ� ¤Ň���  ǩƐǞŃ�
ǋÞ�ŧ¤ŧ¤�¨¼¤Ôº�� ¤Ň��� ŉƯƾß� ņ��� ��ÊĉǦ6Ūŏ§ė�

�
 ����	�

� Âƞ@Ŏĺì@ƧƃA6ŧǢ@ąÛƍƜ�ŲŌ�Ƥ±>z

Š0VCJ6ïà@ƧƃƉİì@ËòŃŹGĻãś�>HK

ąÛƍƜ(ÑƟLLK7ąÛ@ǕÝł>źǍ05Üô6ąÛ

@ƍƜǢCHBƤ±ǢNǙŁ06ŲŌ05ƼčNŹ°>M5

JǕâ¦Ǘ:)KX`]TÇĐ�@æű(6ćş�ơłNĂ

BK5E>Ʊǘ=ĔŬ@�8:"K7�»@Ļª¦ƒ>HJ

ŲŌLL5ƼčąÛ@ƽƶ;4@ƒŦNǌI'>NK-;(

Ġǘ;=K7�ƧƉİì:AƏÌ_�[NýE6ƼčX`]

T�fq�>«NK_�[(Ī=G6ŀ�Ŕţ:Ə�@Äª

ƽƶ(ƣt:)Knk�`YsWsU>HKĲǄ@Ęĝ(°

ťLLV#K7 

� íƆI(2014)1)A6Ŕ¹:ƜĔ�ơ=nk�`YsWsU_

�[:"K�Ņǒªá_�[ DMSP-OLS Nighttime light 

data(w� NTL)>HK©Ş_�[NǗ#VÐƼ�īǍŌ@Ľ

Ìk_o@�ƧNè757ƌůƫƻNǗ#VƊÿ�;ƭƊÿ

�;>ƽǤ0630 ƴj]Wl>C+Knk�`YsWsU_

�[;ÐƼ�īǍŌ@ŭNŤį>�³ƽŊNè#6ĽÌk_

oN�Ƨ05(6Ťįů�@ůÈGËòĳ¿=<�Ś'IA

ƘDēL=#ŢG@ƥÉNĮó>çǟLLV#=#7 

� Âƞ6�Ņ©Ş_�[@Ķ0#ƽŊĔǆ;0Vķŗ¤Ĝ(

ēJƜLILVCJ6ų:F�ŚƝČƽǓ>C#VA

Convolutional Neural Network(w� CNN)(ñF×Ŷ=Ń�N

ƝEILV#K 2) 7Web of science >HK;6ľ"K CNN N

Ǘ#5nk�`YsWsU_�[ƽŊ@ų:F NTL ƽŊ>

«NK¯�@ÔºAÝJ=GĪ=G(ļ-1 úĬ)6Ķ5=ƂǗ

ĔǆNǎùNKƱǘ("K7CNN NǗ#K-;>H7VůƲ

©Ş_�[>¬CLKĮó=ǆŝNƔ)Ģ06ƽǤ@ňƋN

éEK-;(°ťLLK7  

� ǈÔº:A6CNN NǗ#5�ŚƝČ>«NK¯�Ôº@p

dl�ŸðNè#6CNN NǗ#V NTL _�['IÐűƼG

Psfm;#75ƊÿæŜƼX`]T@ƽƶNĽžNK�ơ

ł>8#VÒƑNè757 

 

 

 

-�  Web of science >C+KÒùp�r�a;ǧƾÏľ 

 

�����3
�4�

� Âƞ6_�[ƽŊk_oöŃ@Ĕǆ;0V²�¤ĜNǗ#

K-;("K7²�¤ĜAĻª(ċœ>è7V#K¤Ĝơǣ

;Ɠǖ@²ơNVsel�[�:ĎÜNKĔǆ:"K7¤Ĝ

@�ƀ:AŧǢ@_�[;ƽǤmhoNŤį>�ŊNè#6

Ǡđ>ƙôNKǕǗ=´ŝNƔ)Ģ0Ķ5=Ɯǣ_�[@Č

ǀN�ơ;NKk_oNæűNK7²�¤Ĝ@¶ǆ@ų:F

Ɨ>ŵǐLLV#K@(Ļª@ƢĹË�ǥ@ĲǄƅũWX^

iNǎ0VöIL5bl�moc]`r�T:"K7bl�

moc]`r�TAŻı�ŗ>Fƽ'LV ŗ.;>}=K

ĕǤ@�ŊNè7V#K(6ŗ@ų:@ƽ®Go�gNǗ#

Vŗ@ľNƪ£ƁŢGNK-;>H7VHJéƋ=�ŊN�

ơ;05F@Nķŗ¤Ĝ(Deep Learning);#$7ķŗ¤Ĝ@ų

:F�ŚƝČNŤį;0VñFǗ#ILV#KĔǆ(Ļª@

Ą¢ǓNk_o;056CNN(Convolutional Neural Network):

"K7CNN AĴD-D;#$�Ś@ƗŹNŴĢNKöÁNè

$ŗ;g�nsU;#$ƗŹNC;EİIKŗN��FÅJ

ǂ0VĠ?IL5Ţŗbl�moc]`r�T:"K7ƚĕ

@ŗ>H7V�Ś(ƗŷNC;EİIILV_�[(uġL

L6ñěƁ>Čǀŗ>H7VƽǤLLK7 

 

 

291

50 44
1

0

50

100

150

200

250

300

350

convolutional 
neural network

+
satellite image

convolutional 
neural network

+
satellite imege

+
object detection

convolutional 
neural network

+
satellite imege

+
land cover 

classification

convolutional 
neural network

+
satellite imege

+
nighttime light

2019年度土木学会関西支部年次学術講演会

Ⅶ- 11



�

 

���2�1�

	���-11 NǗ#5ůƼƝČ�

 ųšI(2016)@Ôº 3):A CNN NǗ#V�Ņ�Śİ@Ɨž

@Ƽţ@ŠôNƝČL357Landsat �Ś_�[N

16×16[pixel]@Yo>ƽ¥0VYoūy:¤ĜNè#6�Ņ�

Ś>Ť0VjoZ�m�(ŠôNK'<$'@!ŭƽǤNè

757¤Ĝ�ƀ:@�Ŋñĩūy(ğǚ@ůƼƝČ 4)@H$

=�Ŗ:A=GYo:è755E¾Ā_�[öŃ@VX`;

¤ĜĈªNŧƸ>÷ÚLLV#K7  

�
	���-11 NǗ#5ƌůƫƻƽǤ�

� xƎI(2016)5)A CNN NǗ#VƌůƫƻƽǤk_oNöŃ

057ƹ�Õęǁ@�Ņ�Ś;ņ�mho;0V�ŚƋ@}

=K 2 ĕǤ@ƌůƫƻƽǤļNǗ#V¤ĜNè#6ƛǈ ů

>C+KƌůƫƻƽǤk_oNöŃ06ČǀǝNƳ�057

Í�;0V6é�ŚƋƌůƫƻƽǤ_�[N¤ĜǗ_�[;

05Ĉ@ƌůƫƻƽǤk_oAk_oöŃŒ@Ž�ŚƋ_�

[HJFņ¡łAé'75(ĎǗ­Ĥ>Aũ0V#='757

-@Í�>Ť0V¤ĜǗ_�[@ņ�mho@ņ¡łNéE

K-;Nſv0V#K7 

 

	�	�-11 NǗ#5ǒªáƽŊ@ÒƑ�
� CNN NǗ#V�ŅǒªáƽŊNè#6ÐűƼCHBPsf

m@ƽƶNĽž06řƼčǢNĽžNKĔǆNÒƑNK7¯

�@Ôº;Ɠǖ>�ŅďĸNƽŊ06ÐƼ@ŠôNĊNůƼ

ƝČGƫƻƽǤNè$6+:AƚĉØƁ=ÐƼ@ƽƶAƕI

LKF@@ÐƼ@éL(çǟLLVCI26ñěƁ>Ƽč@

řǢAƕIL=#7�ǅ:ǒªá½Ƌ;ÐƼ�īǍŌ>Aő

ÈÂĆ«Æ("K-;(M'7V#K 1)7Ŕ¹>Ť0V�ǖ

>ƕILK�Ņǒªá_�['IÐƼ@�īǍŌN¸EIL

K;6ÙūyǆNǗ#VÐōƼ@ƼčǢN¸EK-;(Ģǚ

K7ÐƼ�īǍŌN¸EKğǚ@Ĕǆ 1):A�Ņǒªá_�

[;¯Š@ÐƼ�īǍŌ@ŭN�³ƽŊNK-;:ĽÌk_

oNæű0V#57ǒªá½Ƌ@ƽƶ_�[;ÐƼ�īǍŌ

@ŭN¤ĜǗ_�[;0V CNN NǗ#5ǒªáƽŊNè$

-;>H7VŔ¹@ÐƼ�īǍŌNHJūĥ=öÁ:HJņ

¡>¸EILK�ơł(°ťLLK7�Ņǒªá�Ś@ñĪ

ūy:"K�Ŗ>ĊLLKá@½ƋAūĥ>ƨ{ƙ>"KÐ

Ƽ'IƧ3ILV#Ká@D:A=Gƨ{�'IƧ3ILV

#Ká@�ÀFĖ+V#K7�ŊNè$ñĪūyA�Ŗǉ:

A=Gƺľ@Yo>Ť0Vè$-;(Ƃ0V#K7 

-���� ÐƼ�īǍŌN¸EKƚĕǤ@Ĕǆ�

����
	�

 ǈÔº:A�ŚƽǤ> CNN (Ǘ#ILV#K¯�ÔºNŸ

ð064@ǕâłN¡Ɲ06âǝ�Głơ@äİ@ĔǆNC

;E57CNN :AƼţƝČ;0VAĎǗƁ:A"KF@@ƌ

ů@Įó=ƫƻƽǤ>«0VA_�[@ƵƮ>H7VC6�

ƧƉİ:"K-;(M'757ňƋ@é#ƽǤNè$5E>

A¤Ĝ_�[@ĞĎ;4@Įół(Ʊǘ;=K7�Ņ�Śƽ

Ŋ>C#VAņ�mho(é�ŚƋ:ņ¡ł@é#_�[N

ƜĔNKƱǘ("K7C56ǒªáƽŊ@Ĕǆ;0V CNN N

Ǘ#K�ơłNÒƑ057CNN NǗ#5ǒªáƽŊ@ĔǆA

ğǚHJFâǝ(ǡG6HJņ¡=Ŕ¹>ŤNKÐƼ�īǍ

Ō@Ľžŭ(ƕILK;°ťLLK7 
 

��9ǈÔºA6¨¼ĭ�¨¼ÔºřêĽĺƬ(2-1711), ¨¼ÔºřêĽĺƬǃ
ħÃ(3K163011)6¨¼ĭŨ IV ° ¨¼Ëò@ńøÔº�M(ì>ŲŌLLV#
KąÛ@X`]T>«NKŸð�ÒƑ�@Ă�>H7VĎăLL57-->µ
0VĒ|NƲNK7�
úçƾÓ�
�  íƆĨƿ6ĿǈÖƚ6��ÊĉǦ6Ūŏ§ė9� �Ņǒªá;êŃ�ãp

�\NǗ#5ÐƼ�īǍŌ@ĽÌk_o@�Ƨ6�ƌǏ¤�ǧƾĝ� .��¨
¼ 655��
���)� 6���
�

�  ųû�ė9� ķŗĴDîDbl�moc]`r�T>HK�ŚƗŷŴĢ;
Ƅ~¤Ĝ6ƇþĲǄŻĵ¤�¶ģÔºǄë� 243���(�14�
)655�((�(�6
���(�

	  ųšǡ�6ŋ�Űŧ6ǓǜƦǨ6õǊ�Ɩ6WkYm�Qao�6ǇÎ
·ư6Ʃżǜā6ŋŏƦ6üÁ¶ģřêÔºĦ6Ř�Ɔŧ¤9� ů¹©Ş
�Ņ�Śİ@ůƼċƒƝČ6�ĻåŮơ¤�Ŕìŧ�ǧƾĝ� ���)� ƞƋĻ
åŮơ¤�Ŕìŧ�� �Ũ� 	�� � � ǧƾ655����
����
6� ���)�


  ƐƆǛƈ6ïŐǔƠ6ưõĚƿ9� -11� NǗ#5éÄª�ŚƋ�Ņ�Ś
'I@ůƼŴĢ6ĻåŮơ¤�Ŕìŧ�ǧƾĝ� ���)� ƞƋĻåŮơ¤�
Ŕìŧ�� �Ũ� 	�� � � ǧƾĝ655�����
����
6���)�

5) ����������������
���
��	�_l�gm�b
sUNƂǗ05�Ņ�Ś'I@ƌůƫƻƽǤĔǆ@Ƴ�6�ĻåŮơ¤�
Ŕìŧ�ǧƾĝ� ���)� ƞƋĻåŮơ¤�Ŕìŧ�� �Ũ� 	�� � � ǧƾĝ6�
55�
0���
0��6���) 

2019年度土木学会関西支部年次学術講演会

Ⅶ- 11


